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This disclosure provides compositions and methods for promoting the formation, expansion and
recruitment of TR1 cells and/or B cells in an antigen-specific manner and treating diseases and
disorders in a subject in need thereof. In particular, the invention provides a complex comprising a
nanoparticle coupled via a less than 5 kDa PEG linker with maleimide end to a plurality of antigen
relevant MHC class II complexes, where the 1nm-100nm nanoparticle core comprises iron oxide
and where the pMHCII density per nanoparticle is 0.4 - 50 pMHC/100nm^2 and where the pMHCII
complexes are from a list.
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What is claimed is: 

1. A complex comprising a nanoparticle core coupled, through a polyethylene glycol 

(PEG) linker, to a plurality of autoimmune disease or inflammation-relevant antigen-MHC 

class II (pMHCII) complexes,  

wherein the nanoparticle core comprises iron oxide, has a diameter from 1 nm to 100 

nm, and the pMHCIIs are coupled to a maleimide functionalized end of the PEG linker,  

wherein a non-maleimide functionalized end of the polyethylene glycol of the PEG 

linker comprises one or more of a C1-C3 alkoxy group, -R10NHC(O)R-, -R10C(O)NHR-, -

R10OC(O)R-, or -R10C(O)OR-, wherein each R is independently H or C1-C6 alkyl and 

wherein each R10 is independently a bond or C1-C6 alkyl,  

wherein the PEG linker is less than 5 kilodaltons in molecular weight, and  

wherein the pMHCII density per nanoparticle is from 0.4 pMHC/100 nm2 to 12 

pMHC/100 nm2 of the surface area of the nanoparticle, and  

wherein the valency of the plurality of pMHCII complexes per nanoparticle core is 

from 10:1 to 100:1, and 

wherein the pMHCII complexes comprise HLA-DRB1/DRA, HLA-DRB3/DRA, 

HLA-DRB4/DRA, HLA-DRB5/DRA, HLA-DQA1/HLA-DQB1, or HLA-DPB1/HLA-

DPA1. 

2. The complex of claim 1, wherein the nanoparticle core further comprises an outer 

layer comprising a biodegradable sugar or other polymer on the nanoparticle core.   

3. The complex of claim 1 or 2, wherein the nanoparticle core comprises a diameter 

from 5 nm to 50 nm.  

4. The complex of any one of claims 1 to 3, wherein the autoimmune disease,  or 

inflammation-relevant antigen is one or more of the group consisting of: an asthma-relevant 

antigen, a diabetes-relevant antigen, a pre-diabetes relevant antigen, a multiple sclerosis-

relevant antigen, an allergic asthma-relevant antigen, a primary biliary cirrhosis-relevant 

antigen, a cirrhosis-relevant antigen, a Neuromyelitis optica spectrum disorder (Devic’s 

disease, NMO)-relevant antigen, an autoimmune encephalitis-relevant antigen, an antigen 

relevant to autoantibody-mediated neurological syndromes, a Stiff Man syndrome-relevant 

antigen, a paraneoplastic disease-relevant antigen, antigens relevant to other diseases of the 

central and peripheral nervous systems, a Pemphigus vulgaris-relevant antigen, inflammatory 

bowel disease (IBD)-relevant antigen, Crohn’s disease-relevant antigen, Ulcerative Colitis-
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relevant antigen, an arthritis-relevant antigen, a Rheumatoid Arthritis-relevant antigen, a 

systemic lupus erythematosus (SLE)-relevant antigen, a Celiac Disease relevant antigen, a 

psoriasis-relevant antigen, an Alopecia Areata-relevant antigen, an Acquired 

Thrombocytopenic Purpura-relevant antigen, an autoimmune cardiomyopathy-relevant 

antigen, an idiopathic dilated cardiomyopathy (IDCM)-relevant antigen, a Myasthenia 

Gravis-relevant antigen, an Uveitis-relevant antigen, an Ankylosing Spondylitis-relevant 

antigen, a Grave’s Disease-relevant antigen, a Hashimoto’s thyroiditis-relevant antigen, an 

Immune Mediated Myopathies-relevant antigen, an anti-phospholipid syndrome (ANCA+)-

relevant antigen, an atherosclerosis-relevant antigen, a scleroderma-relevant antigen, an 

autoimmune hepatitis-relevant antigen, a dermatomyositis-relevant antigen, a chronic 

obstructive pulmonary disease-relevant antigen, a spinal cord injury-relevant antigen, a 

traumatic injury-relevant antigen, a tobacco-induced lung destruction-relevant antigen, a 

Chronic Obstructive Pulmonary Disease (COPD)-relevant antigen, a lung emphysema-

relevant antigen, a sclerosing cholangitis-relevant antigen, a peripheral neuropathy-relevant 

antigen, a narcolepsy-relevant antigen, a Goodpasture Syndrome-relevant antigen, a 

Kawasaki´s Disease-relevant antigen, an autoimmune uveitis-relevant antigen, a colitis-

relevant antigen, an emphysema-relevant antigen, a pemphigus-relevant antigen, a pemphigus 

folliaceus-relevant antigen, an arthritis-relevant antigen, a Sjogren’s Syndrome-relevant 

antigen, an ANCA-associated vasculitis-relevant antigen, a primary sclerosing cholangitis-

relevant antigen, an adipose tissue inflammation/diabetes type II-relevant antigen, and an 

obesity associated adipose tissue inflammation/insulin resistance-relevant antigen.  

5. The complex of any one of claims 1 to 4, wherein the pMHCII complex is covalently 

coupled to the nanoparticle core by the linker.  

6. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is a Celiac Disease-relevant antigen and the pMHC complex is 

selected from the group of: aGlia57-68-HLA-DQA1*0501/HLA-DQB1*0201, aGlia62-72-HLA-

DQA1*0501/HLA-DQB1*0201, aGlia217-229-HLA-DQA1*0501/HLA-DQB1*0302, or 

aGlia217-229-HLA-DQA1*03/HLA-DQB1*0302. 

7. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is a primary biliary cholangitis-relevant antigen and pMHC 

complex is selected from the group of: PDC-E2122-135-HLA-DRB4*0101/DRA, PDC-E2249-

262-HLA-DRB4*0101/DRA, PDC-E2249-263-HLA-DRB1*0801/DRA, PDC-E2629-643-HLA-
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DRB1*0801/DRA, PDC-E272-86-HLA-DRB3*0202/DRA, PDC-E2353-367-HLA-

DRB3*0202/DRA, PDC-E2422-436-HLA-DRB3*0202/DRA, PDC-E2629-643-HLA-

DRB4*0101/DRA, PDC-E280-94-HLA-DRB5*0101/DRA, PDC-E2353-367-HLA-

DRB5*0101/DRA, or PDC-E2535-549-HLA- DRB5*0101/DRA. 

8. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is an autoimmune hepatitis-relevant antigen and the pMHC 

complex is selected from the group of: CYP2D6193-207-HLA-DRB1*0301/DRA, 

CYP2D676-90-HLA-DRB1*0301/DRA, CYP2D6293-307-HLA-DRB1*0301/DRA, 

CYP2D6313-332-HLA-DRB1*0301/DRA, CYP2D6393-412-HLA-DRB1*0301/DRA, 

CYP2D6199-213-HLA-DRB1*0401/DRA, CYP2D6450-464-HLA-DRB1*0401/DRA, 

CYP2D6301-315-HLA-DRB1*0401/DRA, CYP2D6452-466-HLA-DRB1*0701/DRA, 

CYP2D659-73-HLA-DRB1*0701/DRA, CYP2D6130-144-HLA-DRB1*0701/DRA, 

CYP2D6193-212-HLA-DRB1*0701/DRA, CYP2D6305-324-HLA-DRB1*0701/DRA, 

CYP2D6131-145-HLA-DRB3*0202/DRA, CYP2D6216-230-HLA-DRB3*0202/DRA, 

CYP2D6238-252-HLA-DRB3*0202/DRA, CYP2D6199-213-HLA-DRB4*0101/DRA, 

CYP2D6235-252-HLA-DRB4*0101/DRA, CYP2D6293-307-HLA-DRB4*0101/DRA, 

CYP2D6238-252-HLA-DRB5*0101/DRA, CYP2D6381-395-HLA-DRB5*0101/DRA, 

CYP2D6429-443-HLA-DRB5*0101/DRA, SLA334-348-HLA-DRB1*0301/DRA, SLA196-

210-HLA-DRB1*0301/DRA, SLA115-129-HLA-DRB1*0301/DRA, SLA373-386-HLA-

DRB1*0301/DRA, SLA186-197-HLA-DRB1*0301/DRA, SLA317-331-HLA- 

DRB1*0401/DRA, SLA171-185-HLA-DRB1*0401/DRA, SLA417-431-HLA-

DRB1*0401/DRA, SLA359-373-HLA-DRB1*0701/DRA, SLA215-229-HLA-

DRB1*0701/DRA, SLA111-125-HLA- DRB1*0701/DRA, SLA110-124-HLA-

DRB3*0202/DRA, SLA299-313-HLA-DRB3*0202/DRA, SLA342-356-HLA-

DRB3*0202/DRA, SLA49-63-HLA-DRB4*0101/DRA, SLA119-133-HLA- 

DRB4*0101/DRA, SLA260-274-HLA-DRB4*0101/DRA, SLA26-40-HLA-

DRB5*0101/DRA, SLA86-100-HLA-DRB5*0101/DRA, and SLA331-345-HLA-

DRB5*0101/DRA. 

9. A composition comprising a plurality of complexes of any one of claims 1 to 8 and a 

pharmaceutically acceptable carrier. 

10. The complex of any one of claims 1 to 5 or the composition of claim 10 for use in the 

treatment of pre-diabetes, multiple sclerosis, allergic asthma, primary biliary cirrhosis, 
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cirrhosis,  Neuromyelitis optica spectrum disorder (Devic’s disease, NMO), autoimmune 

encephalitis, autoantibody-mediated neurological syndromes, a Stiff Man syndrome, 

paraneoplastic disease, other diseases of the central and peripheral nervous systems, 

Pemphigus vulgaris, inflammatory bowel disease, Crohn’s disease, Ulcerative Colitis, 

arthritis, Rheumatoid Arthritis, systemic lupus erythematosus (SLE), Celiac Disease, 

psoriasis, Alopecia Areata, Acquired Thrombocytopenic Purpura, autoimmune 

cardiomyopathy, idiopathic dilated cardiomyopathy (IDCM), Myasthenia Gravis, Uveitis, 

Ankylosing Spondylitis, Grave’s Disease, Hashimoto’s thyroiditis, Immune Mediated 

Myopathies, anti-phospholipid syndrome (ANCA+), atherosclerosis, scleroderma, 

autoimmune hepatitis, dermatomyositis, chronic obstructive pulmonary disease, a spinal cord 

injury, traumatic injury, tobacco-induced lung destruction, Chronic Obstructive Pulmonary 

Disease (COPD), lung emphysema, sclerosing cholangitis, peripheral neuropathy, narcolepsy, 

Goodpasture Syndrome, Kawasaki´s Disease,  autoimmune uveitis, colitis, emphysema, 

pemphigus, pemphigus folliaceus, Sjogren’s Syndrome, ANCA-associated vasculitis, primary 

sclerosing cholangitis-relevant antigen, adipose tissue inflammation/diabetes type II, or 

obesity associated adipose tissue inflammation/insulin resistance. 

11. Use of the complex of any one of claims 1 to 5 for the manufacture of a medicament 

for the treatment of pre-diabetes, multiple sclerosis, allergic asthma, primary biliary cirrhosis, 

cirrhosis,  Neuromyelitis optica spectrum disorder (Devic’s disease, NMO), autoimmune 

encephalitis, autoantibody-mediated neurological syndromes, a Stiff Man syndrome, 

paraneoplastic disease, other diseases of the central and peripheral nervous systems, 

Pemphigus vulgaris, inflammatory bowel disease, Crohn’s disease, Ulcerative Colitis, 

arthritis, Rheumatoid Arthritis, systemic lupus erythematosus (SLE), Celiac Disease, 

psoriasis, Alopecia Areata, Acquired Thrombocytopenic Purpura, autoimmune 

cardiomyopathy, idiopathic dilated cardiomyopathy (IDCM), Myasthenia Gravis, Uveitis, 

Ankylosing Spondylitis, Grave’s Disease, Hashimoto’s thyroiditis, Immune Mediated 

Myopathies, anti-phospholipid syndrome (ANCA+), atherosclerosis, scleroderma, 

autoimmune hepatitis, dermatomyositis, chronic obstructive pulmonary disease, a spinal cord 

injury, traumatic injury, tobacco-induced lung destruction, Chronic Obstructive Pulmonary 

Disease (COPD), lung emphysema, sclerosing cholangitis, peripheral neuropathy, narcolepsy, 

Goodpasture Syndrome, Kawasaki´s Disease,  autoimmune uveitis, colitis, emphysema, 

pemphigus, pemphigus folliaceus, Sjogren’s Syndrome, ANCA-associated vasculitis, primary 
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sclerosing cholangitis-relevant antigen, adipose tissue inflammation/diabetes type II, or 

obesity associated adipose tissue inflammation/insulin resistance. 

12. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is a type I diabetes-relevant antigen and the pMHC complex is 

selected from the group of: PPI76-90(K88S)-HLA-DRB1*0401/DRA, IGRP13-25-HLA-

DRB1*0301/DRA, GAD555-567-HLA-DRB1*0401/DRA, GAD555-567(557I)-HLA-

DRB1*0401/DRA, IGRP23-35-HLA-DRB1*0401/DRA, B24-C36-HLA-DRB1*0301/DRA, or 

PPI76-90-HLA-DRB1*0401/DRA. 

13. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is a multiple sclerosis-relevant antigen and the pMHC 

complex is selected from the group of: MBP86-98-HLA-DRB1*1501/DRA, MBP89-101-HLA-

DRB5*0101/DRA, MOG38-52-HLA-DRB4*0101/DRA, MOG97-109(E107S)-HLA-

DRB1*0401/DRA, MOG203-217-HLA-DRB3*0101/DRA, PLP54-68-HLA-DRB3*0101/DRA, 

PLP94-108-HLA-DRB1*0301/DRA, PLP250-264-HLA-DRB4*0101/DRA, MPB13-32-HLA-

DRB5*0101/DRA, MPB83-99-HLA-DRB5*0101/DRA, MPB111-129-HLA-DRB5*0101/DRA, 

MPB146-170-HLA-DRB5*0101/DRA, MOG223-237-HLA-DRB3*0202/DRA, MOG6-20-HLA-

DRB5*0101/DRA, PLP88-102-HLA-DRB3*0202/DRA, or PLP139-154-HLA-

DRB5*0101/DRA. 

14. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is a pemphigus foliaceus and/or pemphigus vulgaris-relevant 

antigen and the pMHC complex is selected from the group of: DG1216-229-HLA-

DRB1*0101/DRA, DG1216-229-HLA-DRB1*0102/DRA, DG397-111-HLA-DRB1*0402/DRA, 

DG3251-265-HLA-DRB1*0402/DRA, DG3251-265-HLA-DRB1*0401/DRA, DG3441-455-HLA-

DRB1*0402/DRA, DG3351-365-HLA-DRB3*0202/DRA, DG3453-467-HLA-DRB3*0202/DRA, 

DG3540-554-HLA-DRB3*0202/DRA, DG3280-294-HLA-DRB4*0101/DRA, DG3326-340-HLA-

DRB4*0101/DRA, DG3367-381-HLA-DRB4*0101/DRA, DG313-27-HLA-DRB5*0101/DRA, 

DG3323-337-HLA-DRB5*0101/DRA, DG3438-452-HLA-DRB5*0101/DRA, DG148-62-HLA-

DRB3*0202/DRA, DG1206-222-HLA-DRB3*0202/DRA, DG1363-377-HLA-DRB3*0202/DRA, 

DG13-17-HLA-DRB4*0101/DRA, DG1192-206-HLA-DRB4*0101/DRA, DG1326-340-HLA-

DRB4*0101/DRA, DG11-15-HLA-DRB5*0101/DRA, DG135-49-HLA-DRB5*0101/DRA, or 

DG1325-339-HLA-DRB5*0101/DRA. 
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15. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is a neuromyelitis optica spectrum disorder-relevant antigen 

and the pMHC complex is selected from the group of: AQP4129-143-HLA-DRB1*0101/DRA, 

AQP4284-298-HLA-DRB1*0301/DRA, AQP463-76-HLA-DRB1*0301/DRA, AQP4129-143-HLA-

DRB1*0401/DRA, or AQP439-53-HLA-DRB1*1501/DRA. 

16. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is an allergic asthma-relevant antigen and the pMHC complex 

is selected from the group of: DERP-116-30–HLA-DRB1*0101/DRA, DERP-116-30 -HLA-

DRB1*1501/DRA, DERP1171-185 – HLA-DRB1*1501/DRA, DERP-1110-124 –HLA-

DPB1*0401/DRA, DERP-226-40 -HLA-DRB1*0101/DRA; DERP-226-40-HLA-

DRB1*1501/DRA, or DERP-2107-121–HLA-DRB1*0301/DRA. 

17. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is a COPD and/or emphysema-relevant antigen and the pMHC 

complex is selected from the group of: elastin89-103-HLA-DRB3*0101/DRA, elastin698-712-

HLA-DRB5*0101/DRA,  elastin8-22-HLA-DRB5*0101/DRA,  elastin94-108-HLA-

DRB5*0101/DRA,  elastin13-27-HLA-DRB4*0101/DRA,  elastin695-709-HLA-

DRB4*0101/DRA,  elastin563-577-HLA-DRB4*0101/DRA, elastin558-572-HLA-

DRB4*0101/DRA, elastin698-712-HLA-DRB5*0101/DRA, elastin566-580-HLA-

DRB3*0202/DRA, or elastin645-659-HLA-DRB3*0202/DRA. 

18. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is a psoriasis-relevant antigen and the pMHC complex is 

selected from the group of: Cap1864-78-HLA-DRB3*0101/DRA, Cap1834-48-HLA-

DRB3*0101/DRA, Cap1847-61-HLA-DRB3*0101/DRA, Cap18151-165-HLA -

DRB4*0101/DRA, Cap18149-163-HLA-DRB5*0101/DRA, Cap18152-166-HLA-

DRB5*0101/DRA, Cap18131-145-HLA-DRB5*0101/DRA, Cap1824-38-HLA-

DRB3*0202/DRA, ADMTSL5245-259-HLA-DRB3*0101/DRA, ADMTSL5267-281-HLA-

DRB3*0101/DRA, ADMTSL5372-386-HLA-DRB3*0101/DRA, ADMTSL5289-303-HLA-

DRB4*0101/DRA, ADMTSL5396-410-HLA-DRB4*0101/DRA, ADMTSL5433-447-HLA-

DRB4*0101/DRA, ADMTSL5142-156-HLA-DRB5*0101/DRA, ADMTSL5236-250-HLA-

DRB5*0101/DRA, ADMTSL5301-315-HLA-DRB5*0101/DRA, ADMTSL5203-217-HLA-

DRB3*0202/DRA, ADMTSL5404-418-HLA-DRB3*0202/DRA, or ADMTSL5433-447-HLA-

DRB3*0202/DRA. 
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19. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is a uveitis-relevant antigen and the pMHC complex is 

selected from the group of: arrestin199-213-HLA-DRB3*0101/DRA, arrestin77-91-HLA-

DRB3*0101/DRA, arrestin250-264-HLA-DRB3*0101/DRA, arrestin172-186-HLA-

DRB4*0101/DRA, arrestin354-368-HLA-DRB4*0101/DRA, arrestin239-253-HLA-

DRB4*0101/DRA, arrestin102-116-HLA-DRB5*0101/DRA, arrestin59-73-HLA-DRB5*0101, 

arrestin280-294-HLA-DRB5*0101, arrestin291-306-HLA-DRB1*0301/DRA, arrestin195-209-HLA-

DRB3*0202/DRA, arrestin199-213-HLA-DRB3*0202/DRA, or arrestin200-214-HLA-

DRB3*0202/DRA. 

20. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is a Sjögren Syndrome-relevant antigen and the pMHC 

complex is selected from the group of: RO60127-141-HLA-DRB1*0301/DRA, RO60523-537-

HLA-DRB1*0301/DRA, RO60243-257-HLA-DRB1*0301/DRA, RO60484-498-HLA-

DRB3*0101/DRA, RO60347-361-HLA-DRB3*0101/DRA, RO60369-383-HLA-

DRB3*0101/DRA, RO60426-440-HLA-DRB4*0101/DRA, RO60267-281-HLA-

DRB4*0101/DRA, RO60178-192-HLA-DRB4*0101/DRA, RO60358-372-HLA-

DRB5*0101/DRA, RO60358-372-HLA-DRB4*0101/DRA, RO60221-235-HLA-

DRB5*0101/DRA, RO60221-235-HLA-DRB4*0101/DRA, RO60318-332-HLA-

DRB5*0101/DRA, RO60318-332-HLA-DRB4*0101/DRA, RO60407-421-HLA-

DRB4*0101/DRA, RO60407-421-HLA-DQA1*0501/HLA-DQB1*0201, RO60459-473-HLA-

DRB4*0101/DRA, RO60459-473-HLA-DQA1*0501/HLA-DQB1*0201, RO60318-332-HLA-

DQA1*0501/HLA-DQB1*0201, RO6051-65-HLA-DRB3*0202/DRA, RO60312-326-HLA-

DRB3*0202/DRA, RO60347-361-HLA-DRB3*0202/DRA, LA241-255-HLA-DRB1*0301/DRA, 

LA101-115-HLA-DRB1*0301/DRA, LA153-167-HLA-DRB1*0301/DRA, LA178-192-HLA-

DRB3*0101/DRA, LA19-33-HLA-DRB3*0101/DRA, LA37-51-HLA-DRB3*0101/DRA, LA133-

147-HLA-DRB4*0101/DRA, LA50-64-HLA-DRB4*0101/DRA, LA32-46-HLA-

DRB4*0101/DRA, LA153-167-HLA-DRB5*0101/DRA, LA83-97-HLA-DRB5*0101/DRA, 

LA136-150-HLA-DRB5*0101/DRA, LA297-311-HLA-DQA1*0501/HLA-DQB1*0201, LA59-73-

HLA-DQA1*0501/HLA-DQB1*0201, LA59-73-HLA-DRB4*0101/DRA, LA151-165-HLA-

DQA1*0501/HLA-DQB1*0201, LA151-165-HLA-DRB4*0101/DRA, LA297-311-HLA-

DRB4*0101/DRA, LA50-64-HLA-DRB3*0202/DRA, LA86-100-HLA-DRB3*0202/DRA, or 

LA154-168-HLA-DRB3*0202/DRA. 
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21. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is a scleroderma-relevant antigen and the pMHC complex is 

selected from the group of: TOP1346-360-HLA-DRB3*0101/DRA, TOP1420-434-HLA-

DRB3*0101/DRA, TOP1750-764-HLA-DRB3*0101/DRA, TOP1419-433-HLA-

DRB4*0101/DRA, TOP1591-605-HLA-DRB4*0101/DRA, TOP1695-709-HLA-

DRB4*0101/DRA, TOP1305-319-HLA-DRB5*0101/DRA, TOP1346-360-HLA-

DRB5*0101/DRA, TOP1419-433-HLA-DRB5*0101/DRA, TOP1420-434-HLA-

DRB3*0202/DRA, TOP1425-439-HLA-DRB3*0202/DRA, TOP1614-628-HLA-

DRB3*0202/DRA, CENP-C297-311-HLA-DRB3*0101/DRA, CENP-C857-871-HLA-

DRB3*0101/DRA, CENP-C887-901-HLA-DRB3*0101/DRA, CENP-C212-226-HLA-

DRB4*0101/DRA, CENP-C643-657-HLA-DRB4*0101/DRA, CENP-C832-846-HLA-

DRB4*0101/DRA, CENP-C167-181-HLA-DRB5*0101/DRA, CENP-C246-260-HLA-

DRB5*0101/DRA, CENP-C846-860-HLA-DRB5*0101/DRA, CENP-C149-163-HLA-

DRB3*0202/DRA, CENP-C833-847-HLA-DRB3*0202/DRA, or CENP-C847-861-HLA-

DRB3*0202/DRA. 

22. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is an anti-phospholipid syndrome-relevant antigen and the 

pMHC complex is selected from the group of: APOH235-249-HLA-DRB3*0101/DRA, 

APOH306-320-HLA-DRB3*0101/DRA, APOH237-251-HLA-DRB3*0101/DRA, APOH295-309-

HLA-DRB3*0101/DRA, APOH28-42-HLA-DRB4*0101/DRA, APOH173-187-HLA-

DRB4*0101/DRA, APOH264-278-HLA-DRB4*0101/DRA, APOH295-309-HLA-

DRB4*0101/DRA, APOH49-63-HLA-DRB5*0101/DRA, APOH269-283-HLA-

DRB5*0101/DRA, APOH295-309-HLA-DRB5*0101/DRA, APOH321-355-HLA-

DRB3*0202/DRA, APOH322-336-HLA-DRB3*0202/DRA, or APOH324-338-HLA-

DRB3*0202/DRA. 

23. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is an ANCA-associated vasculitis-relevant antigen and the 

pMHC complex is selected from the group of: MPO506-520-HLA-DRB3*0101/DRA, MPO302-

316-HLA-DRB3*0101/DRA, MPO7-21-HLA-DRB3*0101/DRA, MPO689-703-HLA-

DRB4*0101/DRA, MPO248-262-HLA-DRB4*0101/DRA, MPO444-458-HLA-

DRB4*0101/DRA, MPO513-527-HLA-DRB5*0101/DRA, MPO97-111-HLA-DRB5*0101/DRA, 

MPO616-630-HLA-DRB5*0101/DRA, MPO462-476-HLA-DRB3*0202/DRA, MPO617-631-HLA-
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DRB3*0202/DRA, MPO714-728-HLA-DRB3*0202/DRA, PRTN344-58-HLA-

DRB3*0101/DRA, PRTN3234-248-HLA-DRB3*0101/DRA, PRTN359-73-HLA 

DRB3*0101/DRA, PRTN359-73-HLA-DRB5*0101/DRA, PRTN3117-131-HLA-

DRB4*0101/DRA, PRTN3164-178-HLA-DRB4*0101/DRA, PRTN371-85-HLA-

DRB4*0101/DRA, PRTN3241-255-HLA-DRB5*0101/DRA, PRTN3183-197-HLA-

DRB5*0101/DRA, PRTN362-76-HLA-DRB3*0202/DRA, PRTN3118-132-HLA-

DRB3*0202/DRA, or PRTN3239-253-HLA-DRB3*0202/DRA. 

24. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is a Stiff man syndrome-relevant antigen and the pMHC 

complex is selected from the group of: GAD212-226-HLA-DRB1*0801/DRA, GAD555-569-

HLA-DRB1*0801/DRA, or GAD297-311-HLA-DRB1*0301/DRA. 

25. The complex of any one of claims 1 to 5, wherein the autoimmune disease- or 

inflammation-relevant antigen is an inflammatory bowel disease(IBD)-relevant antigen, a 

Crohn’s disease-relevant antigen, an ulcerative colitis-relevant antigen, and/or a colitis-

relevant antigen, and the pMHC complex is selected from the group of: bacteroides integrase 

antigen183-197 - HLA-DRB3*0101/DRA, bacteroides integrase antigen146-160 - HLA-

DRB3*0101/DRA, bacteroides integrase antigen175-189 - HLA-DRB3*0101/DRA, bacteroides 

integrase antigen1-15 - HLA-DRB5*0101/DRA, bacteroides integrase antigen183-197 - HLA-

DRB5*0101/DRA,  bacteroides integrase antigen183-197 - HLA-DRB3*0101/DRA, 

bacteroides integrase antigen30-44 - HLA-DRB5*0101/DRA, bacteroides integrase antigen70-84 

- HLA-DRB4*0101/DRA, bacteroides integrase antigen337-351 - HLA-DRB4*0101/DRA, 

bacteroides integrase antigen171-185 - HLA-DRB4*0101/DRA, bacteroides integrase antigen4-

18 - HLA-DRB3*0202/DRA, bacteroides integrase antigen171-185 - HLA-DRB3*0202/DRA, 

bacteroides integrase antigen256-270 - HLA-DRB3*0202/DRA, Fla-2/Fla-X366-380 - HLA-

DRB3*0101/DRA, Fla-2/Fla-X164-178 - HLA-DRB3*0101/DRA,  Fla-2/Fla-X261-275 - HLA-

DRB5*0101/DRA, Fla-2/Fla-X1-15 - HLA-DRB5*0101/DRA, Fla-2/Fla-X51-65 - HLA-

DRB4*0101/DRA, Fla-2/Fla-X269-283 - HLA-DRB4*0101/DRA,  Fla-2/Fla-X4-18 - HLA-

DRB3*0202/DRA, Fla-2/Fla-X261-275 - HLA-DRB3*0202/DRA, Fla-2/Fla-X271-285 - HLA-

DRB3*0202/DRA, YIDX78-92 - HLA-DRB3*0101/DRA, YIDX78-92 - HLA-

DRB4*0101/DRA, YIDX93-107 - HLA-DRB3*0101/DRA, YIDX98-112 - HLA-

DRB5*0101/DRA, YIDX23-37 - HLA-DRB5*0101/DRA, YIDX78-92 - HLA-

DRB4*0101/DRA, YIDX195-209 - HLA-DRB4*0101/DRA, YIDX22-36 - HLA-
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DRB3*0202/DRA, YIDX80-94 - HLA-DRB3*0202/DRA, or YIDX101-115 - HLA-

DRB3*0202/DRA. 
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